26 Septenber 2006 GAIN CONTROCL FOR COMMUNI CATI ONS DEVI CE BACKGROUND Fi el d
[ 0001] The present invention relates to conmunications systens, and nore
specifically, to systens and techniques for controlling gain of a '
comuni cati ons devi ce.” Background [0002] Commups Q| it%&yﬁ(mm general ly
support the exchange of information between two or re comruni cati ons
devi ces. These comrunications devices typically include an anal og frontend
to interface with a conmmuni cations nmediumand a digital processor for
mani pul ating the informtion. Depending on the t\j/_pe of communi cati ons
devi ce, the analog fraAINGPNERObFQECGRMUNICATIONSSREMICEer | a recei ver,
or both. The function of the transmtter is to nodul ate, upconvert, and
anplify signals for transm ssion i e. The function of the
receiver is to detect signals in the presence of noise and interference,
and provide E’}m‘ﬁél fication, downconversion, and denodul ation the detected
the signal s EfFthat it can be di spl ayed or used by the digital processor.
[ 0003] The r iLver typically includes gain contraol which iis commonly
referred to[eo‘ﬁﬁd hihﬁr regent iVERURH felglst, i sRMBUNIcaliens SYsiems: aHEMBIR poses
of the ACC M. | gl il | | i t ower
over a rangeé of ‘dsa?g’nﬂglrb S{Sn%ﬁ %\ﬁgrtiéglﬁri“gﬁgé. Fb‘I[@srﬁ‘ @ir@y%lﬁgﬁﬁy&ﬁwggi&ggégfth an
_ AGC which awigviges the output power fromthe receiver and feedbacks this
average to the control the gain of the receiver. [0004] In nobile wireless
appl i cati onsBatkgroi®d f unction may al so be enployed in the nobile
.transmtter to prevent a nobile user near a base station fromjammng a

mobi |-e user [bb_aza]ieoﬁirﬁymaaﬁdr@msyétenms?eﬁé@;yonsupﬂm Affle  buadrigen bf
performed in the nobile by feeding back the average receiver output power
t ¢ control tiRE@rg@tianofbetweenr dWen of eMerg seapMnications deyiseser . These if

the mobile gpxes 6l OSRE dbicblSyHaRR Mbildeoth BRSIEAP4MENY RS HiER8 SlnRPver

t he
communications medium and a digital processor for manipulating the

information. Depending on the type of communications device, the analog
frontend may be designed with a transmitter, a receiver, or both. The function
of the transmitter is to modulate, upconvert, and amplify signals for transmission
into free spéce. The function of the receiver is to detect signals in the presence
of noise and interference, and provide amplification, downconversion, and
demodulation the detected the signal such that it can be displayed or used by
the digital processor.

[0003] The receiver typically includes gain control which is commonly referred

C to in the art as automatic gain control (AGC). One of the purposes of the AGC
function in the receiver is to maintain a constant output power over a range of
signal input variations. This is typically achieved with an AG'C which averages
the output power from the receiver and feedbacks this average to the control
the gain of the receiver.

[0004] In mobile wireless applications, the AGC function may also be
employed in the mobiie transmitter to prevent a mobile user near a base station
from jamming a mobile user that is distant from the base station. The AGC -
function is performed in the mobile by feeding back the average receiver output
power o control the gain of the transmitier in step with the receiver. Thus, if the
mobile moves closer to the base station increasing the received power, the
AGC will reduce the gain of the receiver and transmitter proporiionally. This will



AGC wi || reduce the gain of the receiver and transmtter proportionally.
This will 26 Septenber 2006 2 result in a proportionally |ower nobile
transmtter power as the nobile user approaches 2¢'Qeprnebét 3006n. This
power control technique is often referred to as an open |oop control.

[ 0005] The non-linear gain characteri sti? of the receiver and transmtter
may prevent the AGC fromoperating in am opti mal manner. Accordingly, a '

linearizer is often used in the AGC as_a way of conpensating for these
non- | i neari ties¥ltiin aipreppdioanibe foweidmabiia sikansnaitter Roweteas ithe rmebile piser
I mpl enent ed | ashi I i he
use of a "l o%‘ﬁbﬁggh?% eB%%)?teayaﬁh ﬁﬁ%ﬁg‘%"?{: %R{J’gﬁ%gbﬁ ﬁ#‘%e'g;@tgp g)gégéﬁrlﬁg} ver
power into aagahmpeorbopkostirgnal that conpensates for the non-tinear gain
characteristics of the receiver or transmtter. The contents of the "l ook

up" table arﬁ)%SFeﬂ'ﬁbﬂﬂﬂ}—Wdﬂmilﬂphmbié?fsﬁéé of e AsRreand fensmlile? ragy on
procedure generally entails tracking the average power output fromthe
recei ver w tBrevgst ﬁi@oﬂﬁgofﬁormczp@é@nmﬂsintareowrpak mapoakr Aeeordingly, eclineasizer s

temper at ur o Tt pie FHBOBGE 48 AbARRE chRlnstisuliia itngrb FRUSMEATES I ¢ e
conmuni cat i ofte @eeivee antilteansnimert ag line@izedicaarbe implégentad irhasy Adder of
calibration procedure which reduces the demand on -l abor resources.
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frequency and temperature variations.

[0006] To maintain the commercial viability of the communications device, the
manufacturer often strives for a simple calibration procedure which reduces the
demand on labor resources. Unfortunately, this procedure often dictates a
calibration procedure performed over the absoiuie minimum number of
operating frequencies and temperatures that meet the precision requirements of
the AGC. The potential drawbacks with a relatively simple calibration procedure ()
become more pronounced with the introduction of multi-media communications
devices into the markeiplace. By way of example, a multi-media
communications device supporting -both legacy voice equipment and hew data
services may require separate calibration procedures for each. Aécordingiy,
there is a need for a communications device that can be supported with a
simple calibration procedure that cannot only support different operating
frequencies and temperatures, but can aiso support multi-media modes of
operation.

SUMMARY

[0007] In one aspect of the present invention, a method of gain control
includes amplifying a signal with an amplifier having a gain represented by one



operation. SUMVARY [0007] In one aspect of the present invention, a nethod
of gain control i.ncludes anplifying a signal with an anplifier having a
gain represented by one-26 Septenber 2006 3 of g§ ﬁ!lﬁbffr?i)ﬁ ain curves
dependi ng on a value of a paraneter, the signal beigg anplified at a first
one of the paraneter values, and controlljng the gain of the anplified
signal froma predeterm ned gain curve refating to the gain curve of the
anplifier for a second one of the paraneter values by adjusting a gain
control signal aqouradigpoh diaiy cuyea grpandinghonte valuedet arparaawterithe signad as a
function of the first. o of. the paraneter values, and a /1.ng,.t he .adj ust ed
gain contro 9'999%5‘3@‘“@6‘“ Efeilﬂj" F?P? & PAIgHHEPT Y uﬁﬁo@%?‘? E‘é@'&qqﬂﬁg%’ﬂ
present i nveitd AMplifstl BRPAI AbHPai prétisidARined gaiRlurid Biatify td thetglRi durve
represented by one of a plurality of gain curves depending on a value of a
par anet er, afldthe a@ipfifiebirrabeedid pparaddhe patameie valties dyi adjostincha gain

lifi f . t ] i lati t h . f th
2ol 11 or 1 ooy FgHA FIrespoHuBR G GG STt 0O RunBcldnf offei & 1
control si gnmnca6r bE FROTNME daetd) the pa‘mﬁet@ﬁvhtm@spaﬁa%rpgryﬁﬁq1% AduBtedujaie as a
function of a second one of the parameter val ues, and applying the adjusted

gai n cont r ol c@itegmgignad te te amplifign er . [0009] In yet another aspect of the
present invention, conputer readable nedia enbodies a nethod of controlling
gai n of an af@@ioB]i &r ahatharcaspeghioh the gpesend rineehtlon, ameapparatyd inchidesyanf

.gain curves dependi l f t th hod, i ncl udi
roring & prEaBIO UGS SALIcRasEnia hy BUe Phe GUIATLPL SR s
anplifier fogefeddingonoaaile 6ha ReameRircand d 8819 colidiTohigudd Baddhiepnt r ol
Si gf;al corresponding to a point on the predetefm ned gain curve as -a

f urfe

et i on oflwe_sgaialrmf fdsneampliﬁef;efr@_ararme@etev'aine@lsgai?mru@pewing toHbe gginist ed
oresent i nveRTvE T tho SohlfiePFER A fitfong Wi haldtnpier VLS o BRSNS i, &

si gnal , the edgnttdlfdigialresrsspbadinggtoaaqiimt on the predetermined gain curve as a

function of a second one of the parameter values, and applying the adjusted

gain control signal to the amplifier.

[0009] In yet another aspect of the present invention, computer readable
media embodies a method of controlling gain of an amplifier having a gain
represented by one of a plurality of gain curves depending on a value of a
parameter, the method ihcluding storing a predetermined gain curve relating to
the gain curve of the amplifier for a first one of the pérameter values, adjusting a
gain control signal corresponding to a point on the predetérmined gain curve as

(: a function of a second one of the parameter values, and applying the adjusted
gain control signal to the amplifier.

[0010] In a further aspect of the present invention, an apparatus includes
amplifier means for amplifying a signal, the amplifier means having a gain
represented by one of a plurality of gain curves depending on a value of a
parameter, and gain control means for controlling the gain of the amplifier from
a predetermined gain curve relating to the gain curve of the‘ampliﬁer means for
a first one of the parameter values by adjusting a gain control signal
corresponding to a point on the predetermined Qain curve as a function of a
second one of the parameter values, and applying the adjusted gain control
signal to the amplifier.



represented by one of a plurality of gain curves depending on a value of a
paraneter, and gai,n control neans for controlling the-gain of the anplifier
from a predeterm ned gain curve relating to the2gaéptenibér 2006 he anplifier

nmeans for a first one of the paraneter values by adjusting a gain control
signal corresponding to a point on the predeterm ned gain curve as a
function of a second one of the paranete# val ues, and applying the adjusted
gain control signal to the anplifier. 26 Septenber 2006 4 [0011] In yet a

further aspemio1af 1M9ePs BHaM: dsﬂ&@ﬂéf' A8 pré@erﬁﬂﬁ@érﬁdﬁs ah! g'é?'cﬁﬁs Frcladseh ver

having a gain represented by one of a plurality of receiv aln curves
dependi ng Onr%?%rlh'@Vﬂfg &Q%t?ﬂﬂf@fﬁerﬁad é:rye@m of a plueliyhok neeelvnagamgcmgal n

represent ed |n cur.yes dependi ng_on a
val ue of a tBéﬁ%ﬂﬁ?@ pgﬁ@tégg %ﬁ&%& ﬁ%%%ﬁﬁ ”ﬁﬁﬂ?¥ p@WR éﬁﬁ?ro
the gain of réph@sémgeltvyebnér@tnaaplwaﬁqebertfan@.ﬂﬁtténegalnveﬁrv@@ depioity ol ating
to the receiver gain curve of the receiver for a first one of the receiver

parameter  v¥RlesOLy tansmuttempaamelesi st aggain el @Dnﬁg'éﬁ&dl tocepnied gbadi ng

to a point o d ne of
t he receiver Ba‘|c:r)1ar ar% ?&%t“g trfégslﬁ gﬁé@e%r@%%daf%c%“jgg ntf?glj‘ &(’j'r\? 5%?@@%%%
control signpdceivertddin cigeeiofethe tdeeiveri far cofitstobnd Wf ttherrebeived papdrhiir ed
to control the gain of the & transmtter froma predetermned transmtter

gai n curve r¥plaes Ry adiusiRg & fespiyer elt cgairal signakcerespanding i @i RaiBk Onor a
first one of ﬁé“g e%é‘ﬁﬁhé&g%nd s %eé ﬁﬁﬁb PO %‘%ng&&i 898 & tHetPsttierer

gain control corres 0 a poin predeterm ne d
transmitter param@ter valms andi lapptwmgltrﬁ adjusterbrateivergaid cbhﬂoltm@mﬁrmtther

par anet er val ues, a Iy| n e adj usted transmtter in contr I
Lo the transff i G Gontio ik SeIb8 BRI e) 16 consBbdie G cans. L
present inve I REH apB; t Kk I3y t art
fromthe fol %mgﬁéwéekﬁegwsficrl pl'bi&(j)n \M%l@r“e?rn(qaims OWIél g‘%éﬁrgges@r |tE§

only exenpl atrpnemiitedi gant sunfe of Hbei trapsmitten, fogi apinyst hqne/va)j ibe trahsmmitteat i on.

As will be realized e invention a beofo r. and different

embodi ment s, DAL vallps t Adus & TapsRE g contrafSighAl otesp8hdRy to
a point on the predetermined transmitter gain curve as a function of a second
one of the transmitter parameter values, and applying the adjusted transmitier
gain control signal to the transmitter. ‘

[0012] It is understood that other aspects of the present invention will become
readily apparent to those skilled in the art from the following detailed
description, wherein is shown and described only exemplary embodiments of
the invention, simply by way of illusiration. As will be realized, the invention is
capable of other and different embodiments, and its several details are capable - Q J
of modifications in various respects, all'without depariing from the invention.
Accordingly, the drawings and description are to be regarded as illustrative in

nature, and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Aspects of the present invention are illustrated by way of example, and
not by way of limitation, in the accompanying drawings in which like reference

numerals refer to similar elements:

[0014] FIG. 1 is a functional block diagram of an exemplary analog frontend

with gain control;



of nodifications in various respects, all w thout departing fromthe
I nvention. Accordingly, the draw ngs and description are to be regarded as
illustrative in nature, and not as restrictive. X 8&hteliBeR2006ON OF THE

DRAW NGS [ 0013} Aspects of the present invention are illustrated by way of
exanple, and not by way of limtation, in the acconpanying drawi ngs in
which like reference nunerals refer to sPnmilar elements: [0014] FIG 1 is a
functional bl ock diagram of an exenplary analog frontend wth gain control;

26 Sept enber [ G| 204 5 furctional biscla didgratni ohah bk r¢li gt @6n0b! |nth
exenpl ary gain @gnﬁ_rol Wth mltiple linearizers; [0016] FIG 3 is a
graphi cal r ePHEURIBHIRGREPI8! the non-1inear gain characteristics of the
anplifiers in the exenplary anal og frontend and an exenplary predeterm ned
gai n curve fﬂ?ﬂtﬁlnﬁéﬁggt iifig @ olgrapfiicalontaprasentatiores obf thehen gari egain

[0017] FIG ' ti.0 l.agham of _an ex ry. i rizer for
use in the ég rﬁdcgeori# E%Iéfoﬂl%&gtémgn@ F%Of%?nﬁlﬁy %HB@SJ@U#E‘I%? 8‘Hél B ock
di agram of agxemepy apnederinddgaini cleve f& conttsehdaling H6r Inened-liferitiel dofi 9.
4. [0019]. FI G@%‘gi s_,gﬁf uncti onal Q%il ock di agram of angexerrpl ary anal og front
end for a nih&amplligra; appl i cation enpl oyi ng HDR conmuni cati ons equi pnent
with |egacy voice equiprment. DETAILED DESCRI PTI ON .[00201 The detail ed
"description F1AloMAG. Hd$ aviunatioral ddeck diagwirn oftdne exerpplanyl dideatizexi foguse s

I nt ended as SCrLipLi foexempl ary enbodi ments of the present invention
.and ‘i s not .ﬁl@ﬁa@”%ﬁ@ﬁﬁ@@n%@ only enbodi nents in which the present
‘invention ca practiced., The term "exenpl ary" used throughout .thi
descri pti onimﬁ@ 'Fiér i fHQgéQ\"aiPé{?ﬁ% @?g%‘i‘%éﬁ@é?x%'?p{am ‘FQIgHW&F‘T'B‘ﬁr,‘%rand
sh@l d not nEELHFME lintalSeromsiyryed as preferred or

[0019] FIG. 6 is a functional block diagram of an exemplary analog front end

for a multi-media application employing HDR communications equipment with
legacy voice equipment.

DETAILED DESCRIPTION

[0020] The detailed description set forth below in connection with the
appended drawings is intended as a description of exemplary embodiments of
'Ti"lje present invention and is no;c intended to represent the only embodiments in
which the present invention can be praéticed. The term “exemplary” used
throughout this description means “serving as an example, instance, or

C illustration,” and should not necessarily be construed as preferred or
advantageous over other embodiments. The detailed description iﬁcludes
specific de’rafls for the purpose of providing a thorough understanding of the
present invention. However, it will be apparent to those skilled in the art that the
present invention may be practiced without these specific details. In some
instances, well known structures and devices are shown in block diagram form
in order to avoid obscuring the concepts of the present invention.

[0021] In an exemplary embodiment of a communications device, a
predetermined gain curve that compensates for the nonlinear characteristics of
an amplifier can be computed through a calibration procedure at a fixed
operating temperature and frequency. The predetermined gain curve can then

be used to compute a gain control signal for the amplifier by adjusting a point on



advant ageous over other enbodi nents. The detail ed description includes

specific details for the purpose of-providing a thorough understandi ng of

~the present invention. However, it wll be apparXSepterhbesr2006i|led in the
art that the present invention may be practiced without these specific

details. In some instances, viell known structures and devices are shown in

bl ock diagramform in order to avoi d obsguring the concepts of the present

i nvention. [0021] In an exenplary enbodi ment of a communi cations device, a

predet er ni negha0aieRcdifiiited qut GRUBFERARGO tRE SRR Ahe ChABIRRY A5’ 21! CF

of an anplifier can be co t hrough a cal 1 bration proce at a fixed
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tenperature. The anplifier can P % al one anp
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transmtter. Thi ncept,.can f r ort mul ti- nedia
devi ces V\/nerBO‘f"ﬁéc’ﬁg' TREJWE{ fre® @Pé@a ?%ﬂﬁ/@o ﬁ{)at{%‘ t he out put
power of the@@h y I s adj usteg] accordl n t he m)de qf oper at.i on.,

[ 0022] Vario @figus AspR t§e‘:‘ G$CCLRIR G t@@é@ﬁhrﬁﬂ}&s will be esglked iibed in
t he cont ext rgg}{lﬁ? . t he
art will app{;H;m ate that t es%%ggﬁﬂﬁrg%%ﬁﬁ%( ﬁﬁl quegbgggsft?%g%éggnstﬁ?tabl e

for wuse in gdrwiliappetiate twinthese i eenteol/technigees sareAdeavise sgltghleaiy

ref erence to a_ CDVA ni cations stemis int nddonl to illustrate the
hventive  aueaYANGR FHSL S EER e ARl N TIETE s RECORInG: BRI 0
S

such inventi¥ea GBREE EEMARMfoRioNsIsyStaRds rﬁtfenaealorﬂyﬂ% mn&trai@ﬂ?e?]nveﬁh%l
nodul ation and nultiple access schene based on spread- spectrum

comuni cat i oBgpeats of pNressntrinvestion onithsipet ungerstanaing: thatusiady invendvegnal s
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' spectrum communications. In a CDMA communications system, a large
number of signals share the same frequency spectrum and, as a result, provide
an increase in user cépacity. This is achieved by transmitting each signal with a
different pseudo-random noise (PN) code that modulates a carrier, and thereby,
spreads the spectrum of the signal waveform. The transmitted signals are
sepérated in the receiver by a correlator that uses a corresponding PN code {o
despread the desired signal's spectrum. The undesired signals, whose PN (}

codes do not maich, are not despread in bandwidth and coniribute only io

noise.

[0024] FIG. 1 depicis a functional block diagram of an exemplary analog
frontend for use in a  subscriber station such as a mobile CDMA
communications device. Aliernatively, the analog frontend can be used in a
base station. The analog frontend can operate in either a transmit or receive
mode. In the transmit mode, the transmitter 102 can be coupled to an antenna
104 through a duplexer 106 for reverse link transmissions to a base station (not
shown). The reverse link refers to transmissions from the subscriber station to
the base station. In the receive mode, the duplexer 108 direcis a forward fink
transmission picked up by antenna 104 to the receiver 108. The forward link

refers 1o transmissions from the base station to the subscriber station. The



spreads the spectrum of the signal waveform The transnitted signals are
separated in the receiver by a correlator that uses a correspondi ng PN code
to despread the desired signal's spectrum The gg iteathér 2004 s. whose PN
codes do not match, are not despread in bandw dth and contribute only to

noi se. [0024] FIG 1 depicts a functional block diagramof an exenplary
analog frontend for use in a subscriber station such as a nobile CDVA
comuni cations device. Alternatively, the analog frontend can be used in a
base station. The analog frontend can operate in either a transmt or
receive node. In the transmt node, the transmitter 102 can be coupled to
an ant epesition b thetduptexgh 126 chndiessoptrolifibyfroeansenad kaewh imtke tartafiserogpitaithet 0 a
base station ; 1" ' ; h5Si om t he
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conver t garigpBARY atted@uaternt 16e The AEG109 han befystner obnfighesdACOYDESE one aditiept a
the LNAs 112a and 112b via a LNA control signal.

[0026] The output from the LNA 112b can be coupled to an IF mixer 118 where it is mixed with
a reference signal generated by a local oscillator (LO) (not shown). A bandpass filter 120
positioned at the output of the IF mixer 118 can be used to select an intermediate frequency
(IF), i.e., the beat frequency between the received transmission and the reference signal. The
IF output from the bandpass filter 120 can be provided to an IF variable gain ampilifier (VGA)
122 before being mixed with a second reference signal from the LO by a baseband mixer 124.
A low pass filter 126 positioned at the output of the baseband mixer 124 can be used to pass
the baéeband component of the mixed signal fo an analog-to-digital converter (ADC) 128. The
digital baseband signal from the ADC 128 can be provided to a processor (not shown) where it



digital RF gain control signal into an anal og signal for controlling the
attenuation level of the variable RF attenuator 110. The AGC 109 can be

further configured to bypass one or both of the 28&eptdhder2D0612b via a
LNA control signal. [0026] The output fromthe LNA 1112)b can be coupled to an
| F m xer 118 where it is mxed with a reference signal generated by a |ocal
oscillator (LO (not shown). A bandpass fdlter 120 positioned at the output
of the IF m xer 118 can be used to select an internediate frequency (IF),

i ‘e, the beah bbeguaiairbcddRefubial WBesNGd maém@s%ie%gv%% bggéfat?ér?fence

signal. The |F output fromthe bandpass filter 120 can rovi o an IF
vari abl e gaiged&spdescmplodaysing Zp ling i codingndridesdded twitha femeaodderror

reference signal .fromthe L aseband mxer.. 124. . W filier 126
bosi 11 oned 4OMgoh b sacend (A B aBRRT AR R St oA Qliputiel REABES (AL e
baseband corgeeRenta efgitdd3F Hake ohtreNSGnAOine aA 08 sl St dntEAIRNETHE!

(ADC) 128. The digital baseband signal fromthe Al 8 can be provided to

a processor @l BemYGAE22 it 26 Septenmber 2006 8 can be quadrature
denodul ated with short PN codes, decovered by Wal sh codes, descranbled
usi ng a | ond0OR7t obiee atigital dsasdbdndi gipndloirovar thee ADG 128acareatsoobe usesietoond

DAC 130 can be e e t put. qf the, A 109 to, convert a digital IF
gai n control rg@éﬁﬁ%‘?ﬁtﬁ%rﬁ@?@?h\é&&i téﬁﬂ'gﬁ%’aa%?ﬁ'?%?'gpﬁbcqrhge p@%\ﬁqlp(gp t he

| F VGA 122. I (G eha ' ro h ng%c |lss0 be
used to dri%/(e}g{%%]er%%%e%@& %htomaﬁ ggﬁ ?,r@%%é“’di gﬂlgl F%kgngQban rs%hng%escan
be provi ded canifigueed wikb muliiplesdempdulatinp@ements {fingers) areksa searches. rkice

recei ver can be, caonfigured with | tiple denpdul atin | enent fi rs)

and a sear Chseeiarcqq{éae é‘?sc%@?nq Hﬁﬁﬁaﬁﬁ' @é“@lsf 8R arﬁﬁ’lgt'ﬁsga@aﬁﬂg%!'rttoi ‘fﬁ.{f‘gd@%& B
assigns a figage dfiscled@stifledt eThatddrhedatededigitatedddbandl sidha fee imel beat ed
di gital baseband signal for the best finger can then be uSed drive the AGC
109. [0028] fmetrﬁangla@@bew@dedwﬁﬁhan%ﬁ@ di ment, the transmitter 102 uses

a direct conversion architecture. Alternatively, the transmtter 102 can be
desi gned wi tjB028E lor theodesciibad syemplargeemnbodismant the raAsmitter b2 wpeereent ed

L oL U P kB SRS e A S el BaY 1B i a2 e
out designed with one or more IF stages. The transmitier 102 can be implemented
to receive multiple Walsh channeis spread with a long PN code and quadrature
modulated with short PN codes. A baseband filter 132 can be used to reject out
of band components of the quadrature modulated signal and for pulse shaping.
The filiered signal can be provided to an RF mixer 134 where it is modulated
onto a carrler waveform. The modulated carrier waveform can then be coupled
to transmitter VGA 136 and eventually a power amplifier 138 for transmission

s
\"qv—" '

into free space through the antenna 104. A bandpass filter (not shown) may be
disposed after the power amplifier 138 io filter ‘out unwanted frequencies before
transmission through the antenna 104. The power amplifier 138 can be
configured to support four driver states with the ability to power down and
bypass the power amplifier 138 should the transmitier power be fow enough
that the transmitter VGA 136 can support the reverse link transmission. The
AGC 109 can be configured to control the state of the power amplifier 138 and
the gain of the transmitter VGA 136. A third DAC 140 can be used to convert a
digital transmitter gain control signal into an analog signal for controlling the
gain of the transmitter VGA 136. '

[0029] A functional block diagram of an exemplary AGC 109 is shown in FiG.
2 in the context of a High Data Rate (HDR) CDMA communications system.



of band conponents of the quadrature nodul ated signal and for pul se shaping.
The filtered signal can be provided to an RF m xer 134 where it is nodul at ed
onto a carrier waveform The nodul ated carrier vwg@ptémb@pmj%n be coupl ed -
to transmitter VGA 136 and eventually a power anplifier 138 for transm ssion
into free space through the antenna 104. A bandpass filter (not shown) may
be disposed after the power anplifier 138 to filter out unwanted

frequenci es before transm ssion through the antenna 104. The power
anplifier 138 can be configured to support four driver states with the
ability to gower down and bypass the power anplifier 138 should the
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receiver is belowt hen t he feedback signal provi ged to
the t raHf@PH‘Q Eeépe‘%i'ﬁﬁy ﬂegea%ﬁheeaﬁ%e used to
[0031] Referring to FIG. 2, the digital baseband signal from the receiver in the analog frontend,
or from the rake receiver in the processor, can be coupled to an energy estimator 202. The
energy estimator 202 computes the output power of the receiver by accumulating the (P + Q%
values during a gated pilot burst.

In HDR communications systems, the base station generally transmits a gated pilot signat over
the forward link. In other communications systems employing the inventive AGC techniques
described throughout, the period of accumulation can be readily ascertained by one of ordinary
skill in the art to optimize performance. The AGC set point can then be subfracted from the
computed output power from the energy estimator 202 by a subtractor 206. The resultant
difference between the AGC set point and the computed output power represents the error in
the output power of the receiver from the AGC set point. The error signal is scaled with an AGC
gain by a multiplier 208. The scaled error signal can then be provided to an AGC accumulator

210 for averaging



respectively increase the gains. Conversely, if the nmeasured output power of
the receiver is _above the set point, then the feedback signal provided to
the transnmitter and receiver can be used to respeSept@hbefie00gase the
gains. [0031] Referring to FIG 2, the digital baseband signal fromthe
receiver in the analog frontend, or fromthe rake receiver in the
processor, can be coupled to an energy et i mator 202. The energy estimator
202 conmputes the output power of the receiver by accunulating the (12 + Q)
val ues duri Berd oil & Ridre! pit” Blistd.n TRRaL 9EBNIAB! biidRNERE The WiscDase
station generally transn1ts a gated pilot signal over the ormard Ink. In
ot her comuat@smulaigy &16t eamr@taﬁl sl iangnakimurnvand | minimGa ttbrshiolfuesThe
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poi nt can tE%Sééﬁto%ﬂﬂtfoﬂlﬁ@galﬁé@FIHé“l%ceWE%HQFhr%hﬁlﬂéi power fromthe energy
estimator 202 by a subtractor The resultant difference between the AGC
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machi ne 212 can be used to switch out or bypass the LNAs one after the
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pat h. level of the variable gain RF attenuator in the receiver. The attenuation
characteristics of the RF attenuator control 214 may take on various forms
depending on the specific application and the overall design paraméters. By
way of example, the RF attenuator control 214 can be configured to provide
Zero attehuation below a minimum AGC value. When the AGC value exceeds
this minimum threshold, the level of attenuation can increase linearly with the
AGC value unfit the AGC value reaches a maximum. The attenuation (

\v——’

characteristics of the RF attenuation control 214 can configured with a relatively
flat response out after reaching this maximum:.

[0034] In the event that one or both LNAs are switched out in the receiver, the
gain of the IF VGA should be increased to maintain the iotal gain of the receiver
constant. This can be accomplished by adjusting the AGC value that controls
the gain of the IF VGA in the receiver with a LNA offset. The LNA offset is a
function of the state of the LNA state machine 212. Similarly, if the attenuation
of the variable gain RF atienuation is increased, the AGC value that controls the
gain of the IF VGA in the receiver should be further adjusied by an RF
atienuator offset. These adjustments can be implemented with subtractors 216
" and 218 as shown in FIG. 2. Subtractors 216 and 218 can be used in AGC
configurations where the gain of the IF VGA in the receiver varies inversely with



[0033] An RF attenuation control 214 can be used to control the attenuation
-level of the variable gain RF attenuator in the receiver. The attenuation
characteristics of the RF attenuator control 2142mﬁtéﬁfbeqmml ous forns
dependi ng on t-he:=specific application and the overall" design paranmeters. By
way of exanple, the RF attenuator control 214 can be configured to provide
zero attenuation bel ow a mni rum AGC vallle. Wen the AGC val ue exceeds this
m ni mrum t hreshold, the |level of attenuation can increase linearly with the

AGC val ue uthg IF ghm ééwirolaligralriesinitae AGCRXITREMF §ak 8bitesUbghafrom the
characteristics of the RF attenuatjon control 214 can configured with a
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can be usedaigredéierminesl Gainr@iN@NFIGHes @hblve sﬂj@hﬂa? eddterrhinel@ain euivee
receiver varies inversely wwth 26 Septenber 2006 1 the IF gain control
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|| eari zer whmhbeausml the mmmttbebamthat paiRicuans betlg@lrecement rohe for
t he non-1i near t| es of the recei veb The |jnearizer can be inp|lenented in a

variety of RPRi HBINorFUYR WHIGH 115 c SRRWNgRYC U i 304, n Withen dBgt one
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predeterm ne aln cur hows su galn curvé. The
actual gai ntlmreselt% at lirear gekatioashipshedivean thy onipuie®e. ofhe reeeivery andn
the gain controls for the variable gain RF attenuator and the IF VGA as shown

by curve 3086.

[0036] The actual gain curve of the receiver will generally vary as a function of
temperature and carrier frequency. In at least one embodiment, any number of
predetermined gain curves can be stored in memory to provide linearized gain
controls at various temperatures and frequencies. Depending on the number of

. curves, this approach could consume significant memory. Alternatively, the
C - linearizer can be implemented with a single predetermined gain curve with
temperature and frequency compensation. FIG. 4 shows a fuhctional block
diagram of an exemplary linearizer employing this concept. The linearizer
includes a core linearizer 402 to store a predetermined gain curve at a
reference frequency and temperature. Frequency compensation can be
accomplished by applying an offset to the points on the predetermined curve
along the x-axis, i.e., horizontal axis, with an operaior 404. An operator is any
hardware or software which performs a mathematical function. By way of
example, in the described exemplary linearizer, the operator 404 is an adder:
The output of the operator 404 can be provided to the core linearizer 402 to
read out a data point on the predeiermined gain curve. The ou'tput of the
operator 404 can also be provided to a second operator 406. The second



be used to store the predeterm ned gain curve, obtained through calibration,
C which can be the inverse of the actual gain curve for the receiver. The

predeterm ned gain curve which is shown by curve@@tptéiideri2006
predeterm ned gain curve 304 stored in nmenory is appP| ed to the AGC val ue,

the result is a linear relationship between2the output power of the receiver
and the gain controls for the variable gain RF attenuator and the IF VGA as
shown by curve 306. [0036] The actual gain curve of the receiver wll
generally vary as a function of terrperature and carri er frequency. In at
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a scaling function erefore, the second operat can
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zér ?g{ ?Igwgrlzqrﬁn}pﬁ)éanlgggilé Ic?%(,l‘eqsgt In %efelgcfa%%%ry emb d?mngn tsﬁown thé (ranrgg{a snng cant bits
(MSBs) of the AGC value are applied to memory 502 by truncating the lowest significant bits
(LSBs). Those skilled in the art will readily be able to ascertain the number of LSBs to truncate
from the AGC value to optimally balance performance tradeoffs between memory consumption
and processing complexity. In response to the truncated AGC value applied at the input to
memory 502, two values from the predetermined gain curve are output to a linear interpolator
504. The first value represents the digital gain control signal for the truncated AGC value input
and sets the minimum value for the interpolation process. The second value represents the
digital gain control signal for the next highest truncated AGC value and sets the maximum value
for the interpolation process. The linear interpolator 504 interpolates the correct digital gain

control signa! between the boundaries defined by the two values from memory 502.°

[0038] The linear interpolator 504 can be implemented in a variety of fashions, and one of
ordinary skill in the art will be readily able to construct a linear interpolator to meet their specific
design criteria. However, in the interest of



exenpl ary linearizer, the third operator 408 can be an adder. The out put of
the third operator 408 is a digital gain control signal applied to the

recei.ver. (0037] The core linearizer can be inpl nt ed- {n riety of
fashi ons depending on the specific application gﬁ"?ﬁ%‘“@%?&ﬁﬁ desi gn
constraints...ln_at |east one enbodinent, the core |Ilinearizer can be

I npl emented in nenory with a digital RF 18 |IF gain control value for each
AGC value. Thus, if the AGC value input is 16 bits w de and the gain control
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of the optimal reverse link transmission power based on the AGC value from the

AGEC accumulator 210. The open loop estimate can be computed by means

well known in the art to compensate for system parameters such as path loss,

B the effect of base siation loading, and environmentally induced phenomena

(: | such as fading and shadowing.

[0040] The second power control Ioop is a closed loop control 226. The -
closed loop control 226 has the function of correcting the open loop estimate to
achieve a desired signal-to-noise ratio (SNR) at the base station. This can be
achieved by measuring the reverse link transmission power at the base station
and providing feedback to the subscriber station o adjust the reverse link

. transmission power. The feedback signal can be in the form of a reverse power
control (RPC) command which is generated by comparing the measured
reverse link transmission power at the base station with a power control set
point. if the measured reverse link transmission power is below the set point,
then an RPC up command is provided to the subscriber station to increase the

reverse link transmission power. If the measured reverse link transmission

N————



508. The resultant difference can be provided to a multiplier 510 for a
scaling operation. The scaling operation can be perforned by shifting the
AGC value up by 5 bits and perform ng an AND operation with OxFFFFHEX with
a gate 512. The 16 LSBs fromthe gate 512 can t IANdLed with the
16-bit difference value at the multiplier 510. ?ﬁe@eﬁe@ﬁr’%mﬁhe 32-bit
resul tant product fromthe nultiplier 510 can be truncated to arrive at the
proper interpolation value to be added {po the m ninumvalue fromthe nenory
502 by the adder 506. The output of .the adder 506 provides a digital gain -

control signal that varies Ilnearl% wi th the estimted output, power from
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envi ronment gid éfloh@&'f’cfd?ﬁcm such as fadi ng and shadowi'-ng. [0040] The
second power control [oop ﬁg a closed | oop control 226. The closed |oop

control 226 t I

achi eve a dé@lﬁﬁ d’s gnaf%&"ﬁﬂ'ﬁ% gfeé?é &;h '{%&éﬁ%ﬁw 5‘%&'5%?8@5@{%‘% a%rs can
be achi evedidiy ofdhs woweg arhghfreemﬁﬁ@ tﬂan@huﬂeslansm B8y of cRaiple, ahe tdtsvdrase
station and providing feedback to the subscriber station to adj yst the

reverse |i nl@mﬁhf'ﬁthﬁrséqeor‘Foﬂflee Wb foudeitatert @pgratingn pewer nlevels P¥r m of
a reverse p%\ﬁfﬂ&hm&%t r‘?ég JuFErk SPHIH?Q%fWBhF Ian\/%r ggd;]‘;eéag?g? r%?ﬂbhﬁl:ﬂ the

nmeasured reverse ransm SSi on power a povver
control set staielmachmé 230ecarebewsed toeswiictein onbut ﬂmmmm.labmnpemmages be

the set point, .the RPCu commnd .S proylde he su riber sta
to increase OPﬁeaﬁqretG@r‘gBeT |?1‘ﬁ< fHBRYgH ng?ng E@THPPPB’F&@ %"'(?d '999rse
|i nk transmegsifiaif,. Sant ki 4A86emba pﬁ%}ﬁr @Q@fe fFictShelR@kBtihet hen
an RPC dommcéor&aﬁﬁ‘l S pr%\rﬂé%ed to ?nﬁé d c;d?% r sta?@gnlet?ohggcreggg t he
reverse | i nicapabilitynios bypass end rpoviliredawin wednpletely if the transmit power is low
~enough such that the transmitter VGA can support the transmission power

n

réquirements. With this approach, the power demands on the transmitter VGA
can be reduced by increasing the power level of the power amplifier.

[0042] Whenever the driver state of the power amplifier changes, it introduces

a gain or attenuation step in the transmitier signal path that should be
compensated by adjusting the gain of the transmitier VGA in an equal and
opposite way. This can be accomplished by adjusting the combined ciosed and

open loop computation that controls the gain of the transmitier VGA in the ()
transmitter with a power amplifier offset.  The power amplifier offset is a
function of the state of the power amplifier state machine 230. This adjustment

can be implemented with a subtractor 232 as shown in FIG. 2.

[0043] A transmitter VGA linearizer 234 can be used to compensate the
resultant power control value from the subtractor 232 for the non-linearities of
the AGC. The transmitter VGA linearizer 234 can be implemented'with a
linearizer similar to the one described earlier in connection with FIGS. 3-5.

[0044] The linearizer concept described throughout can be extended to
support multi-media applications. This approach may be particularly attractive
when integrating new data services into existing legacy voice equipment. By

“way of example, the linearizer concept can be used to provide a more robust



| oop control is well known in CDVA communi cations systens. An adder 228 can
be used to conbine. the results of the open |oop estinate with the output of

the closed | oop control 226. [0041] A power anpli fziﬁese]]ﬁteﬁrl @ﬁne 230 can
be used-to control the driver state of the power anplifier in

transmitter. By way of exanple, the power anplifier can be configured with
four different operating power levels by 18witching in and out one or nore
of four driver stages. The power anplifier state machine 230 can be used to

swi tch in or cesimthicatidwt Wedoa with amas&@ﬂmmc@ﬂ@n@fswerﬁ Me@bhel irAs an
function of the conbined. oEen | oop and cl osed | oop onputation. In at |east

one enbodi meRKistingCHM A cellwar ’f&lealaone]mﬂh‘@egxww C&l\ﬂémelﬁuﬁr telephgpafanand

power down c [ g h
'transmtter @@hﬁ:ﬁ%ﬁnéni%ior Et ée'%ﬁa%néssnc%ﬁgsgﬁon %mggm'?‘ggﬁ. ré%gﬁ?g% %“Lbfm S
approach, th&Spmaer Sfjeomd;smmmé\e:\dcea@mmmmdéﬁsén S?sTehﬁUsB@JSﬁbllhE or

I ncreasi ng the lpovver |l evel of_ the power anplifie 0042] \Whenever the

driver st at e I1§fTesHRl J3oreatarpi ARy -3 nBalgat Na. t5,|‘l ﬁ?’ﬂ@@u@é‘é‘ﬂeﬁ “guplemyand
attenuation ﬁﬂo& Yot r@?ﬁr%lﬁﬂﬁmwta%fo?hgnﬁ\/%zébm& *@émﬁﬁio%fég%ne C%é@%ﬁ’ls’at ed

by adj usting e gain o ansmtter an equal

Thi s can be botivapsigabedo tiye adsrgaeemgt!hélpresvmburi\md\t:ohcmﬁﬂmaoxporatpdmdremp
conput ati on Wat controls the gain of the transmtter VG in the-
transmitter WYUBRERRRwer anplifier offset. The power anplifier offset is a
function of the state of the power anplifier state machine 230. This

adj ust ment  {@043e A ipcdipaat klackidiagramseinan axemplarg analogsreviend form multk-
[ 0043] Atra ik ¢

00451 A BN S i, H50EAEnb o IPREEE i 'ty

nonkli nearit MeE:eOéqmpﬂmenA&‘sthm in FiBs8.t The aviafod froatndziaciudsd aC@Jipl@ﬁer
I mpl enent ed vmth a I nearizer simlar to the one described earlier

connect i on wilDR Vel COQP?S eifngy A% trﬂﬁﬁm[tﬁﬂem olthecksgreiver 1684e ﬁh%@afenna
t hroughout cg E4bel'lf8(6 ‘?iGPtcﬁ thé ‘t\%ﬂ@ﬁﬁttm en | g%@el@é’rp{ dgakd iﬂﬂgtictzéi hbShat

approach may be particularly atfiractive egrati ng new a Services
into existi ndebewzery irvoonreaipm witk fiG. By andatheodfoesanilll ot e espaated herer
concept can Be S5eHhat 8 IR Gomnicationa iShd Tegacy vaos Houfmont share the

same transmitter 102 and receiver 108.

[0046] In the described exemplary multi-media application, the HDR
communications equipment and the legacy voice equi’pment each have its own
AGC. The AGC for the HDR communicétions equipment 602 (HDR AGC)
controls the analog frontend when operating in the HDR mode, and the AGC for
the legacy voice equipment 604 (voice AGC) controls the analog frontend when
operating in the voice mode. For the purposes of commercialization, it is
“envisioned that the existing voice AGC 604 in the legacy voice equipment will
be utilized. The legacy voice equipment utilized in CDMA cellular telephones of
the'past typically. include an AGC impiemented in hardware. The hardware
implementation is a very practical approach in view of the speed at which the
AGC operates in the legacy voice equipment. However, as those skilled in the
art will appreciate, the AGC for the legacy voice equipment can be implemented
in any manner without departing from the inveniive concepts described
throughout. A microprocessor is used to compute new predetermined gain
curves.to compensate for the nonlfinear operation of the transmitter or receiver
" in response to frequency and temperature variations and reload the linearizer in

the hardware.



15 communi cations device with a HDR comruni cati ons systemintegrated into an
exi sting CDVA cel lul ar tel ephone. The existing CDOVA cel |l ul ar tel ephene can
be i nmpl emented in a manner described in U S. Pat %Sﬂ?&eﬁb%iﬂ@@7 entitled
" Spread Spectrum Multiple Access Communication System Using Satellite”or
Terrestrial Repeaters,” and U S. Patent No. 5,103,459, entitled "System and
Met hod for Cenerating Waveforns in a CDVABCel | ul ar Tel ephone System ™ both
assigned to the assignee of the present invention and incorporated herein '

by refer ence[oohnﬁdfﬁe/f’ﬂf) Cﬁq"ﬁl c Bélfmg!é?ﬁéﬁﬂeb%f_ﬁd@m rﬁ?ﬂag Pﬁﬂ:@s@@r

frontend for a ati1on I ons
]eqw pmegt Wi (}DSFP)egaihyten&pemtme mqiufmu;aency sclom]mmanun Fdfde@cnﬁw i rdstaiy
rontend inclu xer 106, wh es .either the 102 or
the recei vereeig ‘@he ;ﬁé nieseﬁﬁaeﬁ'%’ﬂf ﬁ@t@y?ﬂ Rr c}hetlﬁgtﬁ g‘g-ﬁgm'tt\”?eﬁ” 102 .
.and recei ver; nﬁﬂg tfc’a? w tlhﬁr‘;ﬂémbﬁt h GRS H IQSQC){ 00|EB”ﬂ!ﬁft%jD%Bm‘Q\l§/ i G 1,

and therefore eate here exce
comuni cat i o3 tiees ﬂae@mdpandlneé%[h‘asllb@ﬁnbesaase ittvinuld aamecesmrdynndreasel_oz

d 0046 d I di
fhe HOR | conbanpedipians belsRrannoa e ¢ Feééﬁ})@\y?s%/p@élw”ﬁmé‘m%@ 'ﬁé'vi”
Its own  AGhHgphenpCAder cb Lh'@ﬁbﬁ%ﬁﬂ”ﬁéaéds‘iwsaﬁé&hﬁ!@e%

controls the anal og frontend en operating 1 n"the HDR node, nd the GC for
the | egacy vestreations ememer §oger hasis,selatingdbatbest ﬁngefdoaimrealge AGHt end when
operating in the voice node. For the purposes of commercialization, it is
e_nH Si gnedt t jo048] hmTﬁ)e lekémglarpieudadkﬁﬁeﬁﬂéf H:e mll%mym)appﬁcimEneﬂﬂmrmm

el ephones. oFIG e 2pa0IE y LA PHATAINES SrPBe BN cioc st o IAPUALH e

The har dvar ehrhéd?ﬁbﬁf’fﬁ”th@twae 5568, M2 RERCbh O GABRARA ol a1 e ()

speed at whi AGC operates in the | egacy vol ce eqU| wever,
those skil | elegacy tice aequipinient.apjhec paedstetrhiaedQainocutvee lbasdpst \intoo tive

O e o ek SHRRRASH e oRia AR 805 P st el b e
conpute new pr@4gAGSA iNRA 20BIP linearizer in the HDR AGC 604 in a way that is
fransparent to the equipment manufacturer. This approach may be particularly
attractive to the | equipment manufacturer because only one calibration
procedure is needed to support both the HDR communications equipment and
legacy voice equipment, while at the same time providing the convenience and
familiarity of the existing calibration procedures for the legacy voice equipment

to the equipment manufaciurer.

[0049] Referring to FIG. 8, the digital baseband signal from the receiver 108 .
_can be fed to both the voice AGC 602 and the HDR AGC 604. Both of the L
AGCs 602 and 604 will generate the gain control signais for the transmitter 102

\'—_/‘ '

and receiver 108. The appropriate gain control signals can be selected by a
multiplexer 606 based on a common select signal indicating whether the mutti-
media application is operatmg the voice or HDR mode.

[0050] Those skilled in the art will apprecnate that the various illustrative logical
blocks, modules, circuits, and ‘algorithms described in connection with the
embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of boih. To clearly illusirate this
interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits, and algorithms.have been described above generally

in terms of their functionality. Whether such functionality is implemented as



curves to conpensate for the nonlinear operation of the transmtter or
receiver in response to frequency and tenperature variations and rel oad the

l'inearizer in _ the hardware. 26 Septenber 2006 %S@%{bﬂb;{pgob@R ACC 602
can be inplenented with a digital signal processor (DSP) wth tenperature

and frequency ‘conpensati on as descri bed i1t} detail earlier. The DSP is an
efficient inplenentation for the HDR AGC, 'but an inpractical way to :
i npl ement the AGC in the |egacy voice, which typically runs 32 tinmes faster
than the HDRY&dn@e Pleseliware tdepands upeRcibes aartioplarapplinationt Aad| @egigmg on

the DSP. Si WY ' i | Vai.; nted in. R..this
AGC confi gup%(ﬁisg%ﬂggﬁﬂﬂg’gggggh t@ﬁéi(y%ﬁ[g%{sg%o %‘&g%%%@%‘ggaéy '@Q@Wﬁ?it%%s on
a per fingerddssibed faatkmidlingirt veyimgsivafs ftgﬁéadi’ppﬂiﬂibw@irtabﬁlié‘@@n, budedeh In

t he exenpl ary enbodi nent of the nulti-nedia application shown in FIG 6, a
si ngl e cal i bMRleMaNktepdasissonsshodd nobBetpieryated e causiBg® deparfuiediomer in

the voice A =82 g%?%nﬁfbs%%irﬁ/@h{i&ﬁation procedure for the |egacy voice
€ prg et ern ne )

equi pnent . galn curve |loaded into the hardware |inearizer

in the voic 6 can. .t he e refor. d, by saoftware ., and. | oaded into a
D8P I near | A205Th ¢ e “ERRUAGRu Bt 8GR b mpgUlal; afd Attine 5 fned
‘equi pment  MHAUEGHHEEER -withitfe BRoRRAENIERYisBIBs@dHer6iHl MRy be MiplEARINtaEor0 the
equi pnrent manuf acturer because only one calibration procedure is needed to

support bot HPerfamepRWEB rruanerl iPdioseqpiogResaer, andigilflegjgnyl pocessailSMent

whi i ¢ th N MR "
i st ng_ cal VrapIosiR BEEKeh@Rrd8 iElY AR 8 RREpchbiiaAe bl ek
equi prent NeRFGAY of ether] Sd¢PamReibks logig devids, Gisdietd hatedbgiranbistasiebiend
si ghal fromé,he receiver 108 can be fed to both the voice AGC 602 and the
HDR-AGC 604, dipgiete bprdvare CRIRRONSHS, M AYIPPINRtgR HarapkdesignashitPedem ol

signals for e ' 102 r Lver i1 € Y. i i
control si gntgpsfl%rgoﬁeﬁg &séeﬁen(t:%gd hs;eé?lg' %ﬁeif%raelxgrﬁrpé%% B’asegggﬁi rgé olgn?iméln
sel ect si gnahidropliocassorg buhat ter alidraative t the predessapphy det aoyn coaventional | ng
t he voi ce or HDR node. . .

processor, controller, microconiroller, or state machine, A processor may also

be implemented as a combination of computing devices, e.g., a combination of

~a DSP and a microprocessor, a plurality of microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such

configuration.

[0052] The metlfiods or algorithms described in connection with the

embodiments disclosed herein may be embodied directly in hardware, in a

software module executed by a processor, or in a combination of the two. A

C‘ software module may reside in RAM memory, flash memory, ROM memory,

o EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a

CD-ROM, or any other form of storage medium known in the art. An exemplary

storage medium is coupled to the processor such the processor can read

information from, and write information to, the storage medium. In the

alternative, the storage medium may be integral to the processor. The
processor and the storage medium may reside in an ASIC. The ASIC may

reside in a user terminal. In the alternative, the processor and the storage

medium may reside as discrete components in a user terminal.

[0053] The previous description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those



[ 0050] Those skilled in the art wll appreciate that the various
illustrative |ogical blocks, nodules, circuits, and algorithns described in
connection with the enbodinents disclosed herei Qﬁr@ébtgﬁﬂ; nted as

el ectroni c hardware, conputer software, or conbinations of both. To clearly
illustrate this interchangeability of hardware and software, various
illustrative conmponents, blocks, nodulegg circuits, and algorithnms have

been descri bed above generally in terns of their functionality. Wether

ch functiogpal ity &S I . e r .17 hard e
Sof tuere. depbiies Hobe eRe I ErdRcSRmeRies Aaibed Bkuittey BB Rl I <
i mposed on tdiReperIbadiméns twithoublddpagthgr frbivs BRSSINEY of BRbsE®Nthé Meverdiencr i bed
functionali tﬁﬂ: n varying ways for_each particular application, but such

i mpl ement at i BhisldBe siresentdnventipmis nek inteRdad i bedirited do dhe gmbedipentsr
from the s of, e 1OV, ' YA rj I rative

| ogi cal bl o%%g), nn@&&‘%‘ﬁsgﬁtarisgqéi Er)é(:uﬁ&?rcg%ﬂsé%‘?gg@&tl ﬁggé%n%%?%%ﬁ{w t ﬁ]ée
embodi ment s ghrgiples add mewvel featmys biscloseldammeined or performed with a general .
purpose processor, a digital signal processor (DSP), an application

specific i ”t'[GBSﬂTgWrﬁibrtﬁél shetiiShion dasdribRlsthaiQnaPamBBlMETRE 8f 8 PlesehfPGA)

or other progra ble logic device, discrete gate or transistor |ogic,

di scr et e hariovamniions shpsmehosdinany siil cao rdsiviast variationerefdheduesegmiciventigrer f orm -

t he functions,described rein, . ner al rpose processor nmay be a

ni cr opr ocess‘%‘?hoﬁtﬁepﬁﬁ'r{%h@mgltB%l"ﬁ’ﬁql%\‘/ ,Copﬁ%%ipr ocessor may be any

conventi onal roc nt r , mcrocontroller, or state machine. A
processor nﬂyogﬁiom{.i" M@%éséés a conbi nati on of conputing devices,
e.g., a conbination of a DSP and a m croprocessor, a plurality of : -
m Croprocessors, one or nore mcroprocessors in conjunction with a DSP Qj
core, or any other such configuration. [0052] The nethods or al gorithns
described in connection with the enbodi nents disclosed herein may be
enbodied directly in hardware, in a software nodul e executed by a

processor, or in a conbination of the two. A software nodule may reside in
RAM nmenory, flash nenory, ROM nenory,



EPROM nmenory, EEPROM nenory, registers, hard disk, a renovable disk, a
CD-ROM or any other formof storage nediumknown in the art. An exenplary

storage nmediumis coupled to the processor such 3§&e ﬂmﬁ,ﬁqog@n read
information from and wite information to, the stor%e medium 1In the

alternative, the storage nedium may be integral to the processor. The
processor and the storage nediummay resilie in an ASIC. The ASIC nay reside
in a user termnal. In the alternative, the processor and the storage
medi um may reside as discrete conponenggaipiga user termnal. [0053] The
previ ous description of the disclosed enbodinents is provided to enable any
person skilled in the art to make or use the present invention. Various

nodi fications to 4 hese, piHIRskH @gﬁiﬁ oMnitdol, ROniRRfHY:Y apparent to those 26
Sept enber 2006 18 skilled in the art, and the dgeneric principles defined

herein may be appli ed amoplifsinger signdloditirentesnplifieh baving epgainiregreseotad he
spirit or scope..of the.inyention. hus. .t he present .invention [S not
Thtended ¢ o B Pty §Y Gl SuerineSidnd BB ATE L pbaramerd i Hihal
~accorded t hgeMdglamblifedBeadiestOriet $fithe \Wakdmbie vaRidshah@! es and novel features
di scl osed herein. [0054] Wile the specification describes particular

enbodi nents of the pr&estolingdbe gairef theresaelifiet sigra! fony agredetesminegevi se

oncept . 7 oo R rERERGh BEBA g ot R R b B3 bhRT ab e I "
.. method of gyarameirivelueLoyadjusiing a gimtbhtydlrigral Sberasponding téa pomldr i er
having a gain represented by one of a plurality of gain curves depending on

‘a val ue of ah%ar%ﬁ?é@@aine@lm@%p'gmas %élmcgfoa@;ﬁmq ﬁ@aog@%m P@l_talmmr of the
Par et er - v 3RS, aR8 4Rty fld astlodiTbinfb) i B Ahpfingl. onal from a

erm ne

2. The method of claim 1 wherein each of the gain curves is non-
linear, and the predetermined gain curve is configured to compensate for the

non-linear gain curve for the second one of the parameter values.

3. The method of claim 2 wherein the gain control signal is adjusted
to compensate for the non-linear gain of the amplifier at the first one of the

parameter values.

4. The method of claim 1 wherein the parameter comprises

frequency of the received signal.

5. The method of claim 1 wherein the parametef comprises
temperature of the amplifier.

6. The method of claim 1 wherein the predetermined gain curve is

stored in memory.

7. The method of claim 6 wherein the amplifier comprises a receiver,
and wherein the adjustment of the gain control signal comprises estiméting
power of the amplified signal from the receiver, and adjusting the estimated
power as a function of the first one of the parameter values to address the

memory.



gain curve relating to the gain curve of the anplifier for a second one of
the paranmeter values by adjusting a gain control signal corresponding to a
point on the predeterm ned gain curve as a funcz'ﬁ(sﬂeménmjm]ﬁst one of the
paranmeter C.val ues, and applying the adjusted gain contrel signal to-the
anplifier. 2. The nethod of claim1l wherein each of the gain curves is non-
| inear, and the predeterm ned gain curvgpis configured to conpensate for the
non-linear gain curve for the second one of the parameter values. 3. The

met hod of claimg wh ' La: Y | LY to conpensate
for the non-1li ne%ir ng'ﬁéﬁ}é"gﬁ%g@“"ﬁ%ﬁ?ﬂ@*ﬁé}%{”%%e%‘?'ﬁf%{%%ﬁﬁ@gﬁe par anet er
val ues. 4. {Faesmittehdde ohetbbaifuntiembemprising engldyiaget eteheigisd svithf 4 equency
of the received si ?'Efl 5.. The nmethod of claim 1l wherein the paraneter
conprises 'ESRIVEFRANG Whatein e adigpimendof the oaiReanbiohsignal COMANERE wher ei n

t he predet e ;:h% S : ' : T claim6 -
wher ei n theé%ﬂrr"g% | er‘”%'g&n‘gn@s?{é@p‘g@g% [ \l/(lfaijla ang)éme;’e?ﬁrg?ﬁ@%gﬁyhﬁ ment of
t he gai n cosstinvhtedipgmadr asomfurictien of he first ong of fhenearaoietehealaeplhte f i ed si gnal

fromthe recg ver, and adjusting the estimated power as a function of the
first one of rﬁﬁsﬂﬁgﬁ'ﬁ@&- values to address the nenory. 26 Septenber 2006
20 8. The nmethod of claim6 wherein the anplifier conprises a transmtter,
the nethod further co risilggdanpl | fying a received signal with a receiver,

and wher ei-n t he %dj ust he Aetaed phelajgn 6wikygin the adivstatert oihe gais coadiol nat i ng
power of thg Adr ' : js . ﬂ?ﬁ j ' ;

esti mat ed p%t%erl gsnfl %@ﬁ%@?%i]ndoﬁ]%ﬁ%ﬁ? ?Iﬁtg@eégx'ﬁdl ?)rfl e aérb;%%b\aafa%% to
addr ess t hefinseone wf i paiaenetet haldesf claim 6 wherein the adjustnment of the
gain control signal conprises adjusting the gain control signal in rrerm@)
as a function of the-

10.  The method of claim 6 wherein the gain control signal is
determined by interpolating between two points on the predetermined gain

curve.

11.  The method of claim 1 wherein each of the gain curves of the
amplifier further depend on a value of a second parameter, the signal being
amplified at one of the second parameter values, and wherein the
predetermined gain curve further relates to a second one of the second
parameter values, and the adjustment of the gain control signal further
comprises adjusting the gain contro! signal as a function of the first one of the
second parameter values. | ()

12 The method of claim 11 wherein the parameter comprises
frequency of the received signal, and the second parameter comprises

temperature of the amplifier.

13.  The method of claim 11 wherein the predetermined gain curve is -

stored.in memory.

14.  The method of claim 13 wherein the amplifier comprises a
receiver, and wherein the adjusiment of the gain control signal further
comprises estimating power of the amplified signal from the receiver, adjusting 7
the estimated power as a function of the first one of the parameter values to



first one of the paraneter values. 10. The nethod of claim®6 wherein the
gain control signal is determ ned by interpolating between two points on the

predetermined gain curve. 11. The nethod of cl alzgg ‘\ﬁ\{bqﬂ kP h of the
gain curves of the amplifier further depend on F F zgggond

paranmeter, the signal being anplified at one of the 'second par anet er
val ues, and wherein the predeterm ned gaian curve further relates to a second
one of the second paraneter values, and the adjustnent of the gain control

signal furt hggq re%,e@ﬁémﬁogﬂﬁaﬁéﬂ%@ﬂohhﬁm%bﬂmwmaQ%.E%Q%%k siBRafrdifife | on of

the first. one of the secon ter val ues of claim
11 wherei n t predederannéd gadpopve cogebpening dy thod aﬁidmssea@umtg ﬂ;{egztwressand t he
second paraneter, c rises ..tenperature of the anplifier t hod of
ol m 15 whoRS A UM PERR P EIo0 e SoooUr v Botar s, AR AEeTPO T The
met hod of cl gaif cﬂe%teeﬂne gaanrédaerr@rﬂnhé PehoRCAP iafRioR of tRE fist ehe 1 wher ei n
t he adj ustrre t of ain control signal further conprises estimting
power of thesegmpid marem@egmaiua aothtivéadjustasl addresadj usti ng the esti mat ed
power as a function of the first one of the paranmeter values to 26 Septenber
2006 21 address the nmenory, reading fromthe nenory the gain control signal
fromthe predetetfi nefhganethod oy elaimridewhered e fimplifher mﬁmmsa adj usting

‘t he address ,as a,fun t|on of ang‘f’fl rst .qne of the second para val ues,

and adj usti nHa‘E'Wé““e@a'ﬁ & magihad IFRIMPYIRG amplfyIng & reeriey signa r?ct i on of
the first O”Pec%ﬁv&h@nd ol tﬁé‘b@jﬁ%rﬁén ?‘tH@?;aﬁff‘E’oﬁtﬂﬁ dﬂﬁﬁrﬁ‘%raddress 15.

The method of clai'm 13 erein the anplifier “conprises transmtter, the
met hod f urt heomposes esﬂmgtnagpb%yohﬂn%amplﬂmd&gnahfgmmlthwedeneer adjuslingr , and

gL, R e O S EiRaPOAL Y i B0 ML e SIS
address the memory, reading from the memory the gain control signal from the
predetermined gain curve correspending to the address, adjusting the address
as a function of the first one of the second parameter values, and adjusting the
gain control signal read from the memory as a function of the first one of the
second parameter values and the adjusted address.

16.  The method of claim 15 wheréin the gain control signal is
i~determined by interpolating between two points on the predetermined gain

curve,

C - 17. . The method of claim 1 further comprising copying the
~ predetermined gain curve from a first memory to a second memory, the gain
control signat corresponding to a point on the predetermined gain curve from

the second memory.

18. An-apparatus, cbmprising:
an amplifier having a gain represented by one of a plurality of gain
curves depending on a value of a parameter; and
a gain control configured to control the gain of the ampllfaer from a
predetermined gain curve relating to the gain curve of the amplifier for a first
one of the parameter values by adjusting a gain control signal corresponding to
a point on the predetermined gain curve as a function of a second one of the

parameter values, and applying the adjusted gain control signal to the amplifier.



the estimated power as a function of the first one of the paraneter val ues
to address the nmenory, reading fromthe nenory the gai-n control signal from
the predeterm ned gain curve corresponding to the émber 200@sting the
address as a function of the first one of the second paraneter val ues, and
adjusting the gain control signal read fromthe nmenory as a function of the
first one of the second paraneter val ues,and the adjusted address. 16. The
nmet hod of claim 15 wherein the gain control signal is determ ned by '
i nterpol ati ng between two points on the predetermned gain cure. 17. The
met hod of clai m 1'%-urt He® aEB@I’i@#@%‘Pfﬁa%bgiWr?*ﬁéherﬂ%@!@ﬁ@frﬁpﬁwﬁgﬁi n curve
froma first é@@{ Lie..control signal

cor respondi nfé 0 §¥;§%§%n gﬁﬁqﬁk@% égﬁg@reét&e[#m{h%e%ﬂ éﬁller{' curve from the second
menory. 18. An apparatus, conprising: an anplifier having a gain represented.

and s gai n"cont r &S conf 1 APREHE SR T THE B 8 sPretE SmifisBF From =
pr edet er m ne@ngAratues of tha @inplifierg to the gain curve of the anplifier for a

first one of the paraneter values by adjusting a gain control signal
corresponding to a point on the predeterm ned gain curve as a function of a

second one of the21_.parvﬁ@bgpamhy@ﬁclamqlsamréin%dmtﬁéigtaﬁi aghvegiging@nt r ol
signal to the anplifier. 26 Septenber 2006 22 19. The apparatus of claim18 .

wher ei n t he leedmnewhersipihe predeterajoed gpinsurse i3 gerfigured becompensated by
the anplifie | _ f im 1 rein the paraneter conprises
t enperat ure i’(’g)]l‘ "'f"g%"'ﬂ@??w@b%% )%fﬁié ﬁﬁgpgtoﬁgﬁ%sa@"éé}ﬁ{ ?%I erein each of
the gain curves is non- |inear, and wherein the predeterm ned gain curve is
configured to co ns: for the n-| Lnear qgain cucrve for .the. .first one.-of
the paraneter valtf®s. at@e a’?ﬂﬁraiﬁgﬁ(g?mbéf""%"é‘“r?ﬂ?ﬂ%@?'%w i$ HIQLi 0 cont; dl
is further configured to adjust the gain control signal to compensate for the non-linear

gain of the amplifier at the second one of the parameter values.

23.  The apparatus of claim 18 wherein the gain control comprises
memory configured to store the predetermined gain curve.

24. The apparatus of claim 23 wherein the gain control further
comprises an interpolator configured to determine the gain control signal from
two points on the predetermined gain curve.

25.  The apparatus of claim 23 wherein the amplifier comprises a
receiver, and wherein the gain control further comprises a power estimator ( /
configured to estimate power output from the receiver, and an operator
configured to adjust the estimated power as a function of the second one of the
parameter values to address the memory.

26.  The apparatus of claim 23 further compyises a receiver, wherein
the amplifier comprises a transmitier, and the gain control further comprises a
power estimator configured to estimate power output from the receiver, and an
operator configured to adjust the estimated power as a function of the second

one of the parameter values to address the memory.



configured to adjust the gain control signal to conpensate for the
non-linear gain of the anplifier at the second one of the paraneter val ues.
23. The apparatus of claim 18 wherein.the gain coy SehtesRHPF 2B nenory
-configured to store the predeterm ned gain curve. 24.” The apparatus.of claim
23 wherein the gain control further conprises an interpolator configured to
determ ne the gain control signal from ®8o points on the predeterm ned gain
curve. 25. The apparatus of claim23 wherein the anplifier conprises a

- receiver, and whepgin THE 29BhMIGBE (Elgfm b H@éinctﬂgmgﬁé’tgﬁ foRRHEbs gRt | mator

configured to estimate power output fromthe recelv oper at or _
configured taddel} ust the estimated power as a function of the second one of
the paraneter values to address the nenory. 26. The apparatus of claim 23
further conprises a receiver, wherein the anplifier conprises a
transnmtter, and 28e ghheappatatud of clainh28 wierpin the yain cooivelrfugiséi mat or

configured to estimate wer out.put from.the receiver, and an aqperator
confi gured tTHE{RRY aPHE‘%&@%ﬁ%ﬁ*BHr 1ust the gaiceqrive! §1anahas 8dHBFIPN one of
the paranet eg,fmgléé%gna%n@qgrtﬁé?awﬁetg?qaw& 26 Septenber 2006 23 27. The
apparatus of claim 26 wherein the operator conprises an adder. 28. The

~apparatus of claim 23 wherein the gain control further conprises a conbiner

confi gured to adi pgt e 8BhAAANA! Ghin? b8 IRHordh e pRFbP BomBlisbdien Second

one of the paranefer value e apparatus o erelrn the
operat or comguldezes an adder. 30. The apparatus of claim 18 wherein each of
‘the gain curves of the anplifier further depends on a value of a second
parameter, and the predeterm ned gain curve further relates to a first one

. of ghe second par3@et €The upparatus ainclaivh €8 eihvréineawhi of the giairtureds ubte t he
gakn control sigpal as a function of a second one of the second paraneter
val ues. amplitier further depends on a value of a second parameter, and the

predetermined gain curve further relates to a first one of the second parameter
values, and wherein the gain control adjusts the gain control signal as a function

of a second one of the second parameter values.

31.  The apparatus of claim 30 wherein the parameter comprises
frequency of a signal to be amplified by the amplifier, and the 'second parameter
comprises temperature of the amplifier,

32. The apparatus of claim 30 wherein the gain control further
comprises memory configured to store the predetermined gain curve.

33. The apparatus of claim 32 wherein the gain control further
comprises an interpolator configured to determine the gain control signal from

two points on the predetermined gain curve.

34, The apparatus of claim 32 wherein the amplifier comprises a
receiver, and the gain control further comprises a power estimator configured to
estimate power output from the receiver, a first operator configured to adjust the
estimated power as a function of the second one of the parameter values to
address the memory, a second operator configured to adjust the address as a

function of the second one of the second parameter values, and a third operator

configured to adjust the gain control signal from memory as a function of the



31. The apparatus of claim 30 wherein the paraneter conprises frequency of
a signal to be anplified by the anplifier, and the second paraneter

conprises tenperature of the anplifier. 32. The Eﬂ@éaﬁ%ﬂﬂ)éﬁZGﬁ@i m 30
wherein the._gain control further conprises nenory configured to store the

predeterm ned gain curve. 33. The apparatus of claim 32 wherein the gain
control further conprises an interpol ator24configured to determne the gain

- control signal from two points on the predetermi ned gain curve. 34. The

apparatus of seaidbiZoh el elink RrATEld: Voflos R TlAGBNT AEGRINEY and (he

gai n contr ol conpri ses power es er?a con estimte

power out put afldesset he receiver, a first operator configured to adjust the
estimated power as a function of the second one of the paraneter values to
address the nenory, a second operator configured to adjust the address as a -

function of the sgsondTheepphratheobeiaimd2rarpemthphsihy eSrecaiver,aviidreld
operator configured to adjust the gain control signal fromnmenory as a

function of theeamplitesRosiiises 2olsensiiltes.ashitedsain spniraldfugbebeRMpHFemBt er -
val ues as a pU\%P b&¥nor Bﬁfi@ﬂbﬁ%%@tin&i’?h&&ér oﬁt@y.t {8 fRARCEIVER Lfirst! a1 M 32
ver, whereln e anplrfi a

further conpfising a recerve er conprirses

transm tter, opahtdrheorfigured-ioddijost the idstinated ppwesas adunpioreot thetseaahdr
configured to estinate power Q ut fromthe receiver, a first . operator

t
configured t 8nad tha PQW&%@E V‘ﬂﬁ?gﬁp pedRees de mamipiy: AGRCERA OREraletond  one of
the paranet eggerﬁzi&sa td Qdﬁxgﬂfr%.séd&rggs tgﬁ%}ﬁcti&l éﬁff\%’%cﬁﬁﬁr&%o& thE 3BT ed to

adj ust the a sas a function o e second one e second paraneter
val ues, "and patdameter valesstand a dhifd gperdort cordigurexd ta adjugiathe gaimcondiolsi gnal
fromnenory as a {runction 0 e second. one o

f t f th d t ™
Val ues. a5, & SGRGL IR DeRPRL a5 ac e LiNesReond enerdlda spab AR of m(a3
wherei n the {hrek Anindtibdl oP Y Adj0sRd fRFEsLOomPrises an adder, and the

second operator conprises a multiplier. 37. The apparatus of claim 18
further conprising a first menory

36. The apparatus of claim 35 wherein the first and third operators
each comprises an adder, and the second operator comprises a muliiplier.

37.  The apparatus of claim 18 further comprising a first memory
configured fo store the predetermined gain curve, and wherein the gain control
comprises a second memoty, the gain control being further configured to copy
the predetermined gain curve from the first memory to the second memory, the
gain control signal correspondihg o a point on the predetermined gain curve
from the second memory. | . : &)

38. Computer readable media embodyfng a method of controlling gain
of an amplifier having a gain represented by one of a plurality of gain curves
depending on a value of a parameter, the method comprising:

storing a predetermined gain curve relating to the gain curve of the
amplifier for a first one of the parameter values;

adjusting a gain control signal corresponding to a point on the
predetermined gain curve as a function of a second one of the parameter
values; and 7

applying the adjusted gain control signal to the amplifier.



configured to store the predeterm ned gain curve, and wherein the gain
control conprises a second nenory, the gain control being further

configured to copy the predeterm ned gain curve Rs®agtembdry 2ggrenory. to
t he second nmenory, the gain control signal corresponding to a point on the

predeterm ned gain curve fromthe second nenory. 38. Conputer readable
medi a enbodyi ng a method of controlling ga#h of an anplifier having a gain
represented by one of a plurality of gain curves depending on a value of a

parameter, the nmetBod cimerdoshmger rdspiabomadiy eidsthiat BB REbreRl dhchisi\ihe.
relating to the gain curve of the anplifier for a first one of the
par amet er val G8¥* CU¥PS & NoRylinegfapnd das Prefietaingings 0aet fwypdn 8PRAiUed 20 poi nt

h q . : _ . _
par amet of - valgapenEagHRl e HN fnfar Gahile o 1 iy SRE 3 e Barethetblr
anplifier. 26v8epsenber 2006 25 39. The conputer readabl e nedia of- claim38

wherein each of the gain curves is non-linear, and the predeterm ned gain
curve is configured to conpensate for the non-linear gain curve for the

first one of the papaneThe congpuiesreatidbleTmedzosiutial 39 ea’asihahardirfcstitrall ai m
39 wherein the gain control signal is adjusted to conpensate for the

non- | i near gaPignatistaciusingte crapensaieier thanomtineaecsain of Hie papkhientaliheal ues.
41. The conpu ' Lm 38 wherein the paraneter ¢

conpri ses freéﬁ‘é%’f:‘@ 0 Bg&sﬁﬁj&ﬁ%}%rﬁ%ﬁg%pl ified. 42. The conputer readable
medi a of claim 38 wherein the paraneter conprises tenperature of the

et ne o ¢ Eoro S RHTANEEISE e LA M P Ml

nedia of cl ai goprivéefrequehtieobaBligrial & be enipiifieges a receiver, and wherein
the@dj ustment of the gain control signal ‘

42.  The compuier readable media of claim 38 wherein the parameter
comprises temperature of the amplifier,

43. The computer readable media of claim 38 wherein the
predetermined gain curve is stored in memory.

‘ 44.  The computer readable media of claim 43 wherein the amplifier
zﬁ'fcomprises a receiver, and wherein the adjustment of the gain control signal
comprises estimating power output from the receiver, and adjusting the
estimated power as a function of the second one of the parameter values to
C ) address the memory.

45. = The computer readable media of claim 43 wherein the amplifier
comprises a iransmitter, the method further comprising amplifying a received
signal with a receiver, and wherein the adjustment of the gain control signal
comprises estimating power ouiput from the receiver, and adjusting the
estimated power as a function of the second one of the parameter values to

address the memory.

48.  The computer readable media of claim 43 wherein the adjustment
of the gain control signal comprises adjusting the gain conirol signal as a

function of the second one of the parameter values.



conprises estimating power output fromthe receiver, and adjusting the

st i mated power as a function of the second one of the paraneter values to
F address the nenory. 45. The conputer readable rwp@s@p@ém@egimg@ wher ei n
the anplifier conprises a transmtter, the nmethod further conprising
anplifying a received signal with a receiver, and wherein the adjustnent of
the gain control signal conprises estimtdgng power output fromthe
receiver, and adjusting the estinmated power as a function of the second one
of the paranmeter vaglLues_to address the nmenopry.. 4. The conputer readabl e
media of claim 43 Ghereil et%@%?h@@ﬁléﬁie m%&'%ﬂ&'ﬁ%#%‘ﬁf@' the pginsgontrol
conpri ses adj g Srrgink ' ' d one
of the paranet gbbcgldﬂs.rﬁggaggg?{gnngg?ﬁ%g?w%@ @%6&&?%@?&) treePQ?bera abl e
medi a of cl ai ge¥CW@rein the gain control -signal is determ ned by .
I nterpol ati ng between two points on the predeterm ned gain curve. 48. The
conput er readabl e nedia of claim 38 wherein each of the gain curves of the

anplifier further d8pendhercommituradihbie mediaraf geinad® whereina@adhwtidnei n t he
predeterm ned _gain curve furth relates to a first one of the secqond
paraneter val Qgg‘ CUWes Pﬁ@%}*ﬂ@%@m‘ﬁ%ﬁ gefﬂ‘?é‘dg%ﬂ Ave ‘Pf_cﬁ S%¢Wafﬁm§%r
of Tt he- secon uerbiAnS P PAcRRh i et or KR ATl i mas
wher ei n t he paecond paragoaipr Valeeis,fa@ttmﬁusimemt of theagaincobbrobsighalffugtieby t he

lifier, dth d.. t ' t t f th lifier.
50, The compuPBMPTBSaARlLEIRd & Sain canifel Pippa(Fn JIRCHARLOT the caeond APRES gain
curve is storgeh sScdRIBarAmetdr vallis.conput er readabl e nedia of claim 50

wherein the anplifier = conprises a receiver, and wherein the adjustnment of—.
the gain control signal further conprises estimating power output fromt e

receiver, adjustinggtheThe computer readable media of claim 48 wherein the parameter
comprises frequency of a signal to be amplified by the ampiifier, and the second
parameter comprises temperature of the ampilifier.

50. The computer readable media of claim 48 wherein the
predetermined gain curve is stored in memory. -

51. The computer readable media of claim 50 wherein the amplifier
comprises a receiver, and wherein the adjustment of the gain control signal
further comprises estimating power output from the receiver, adjusting the
estimated power as a function of the second one of the parameter values to Y
address the mematy, reading from the memory the gain controi signal from the
- predetermined gain curve corresponding to the address, adjusting the address
as a function of the second one of the second parameter values, and adjusting
the gain control signal read from the memory as a function of the second one of
the second parameter values and the adjusted address.

52.  The computer readable media of claim 50 wherein the amplifier
comprises a transmitter, the method further comprising amplifying a received
signal with a receiver, and wherein the adjustment of the gain control signal
further comprises estimating power output from the receiver, adjusting the -
estimated power as a function of the second one of the parameter values.to
address -’thé memory, reading from the memory the gain controi signal from the




estimated power as a function of the second one of the paraneter values to
address the nenory, reading fromthe nenory the gain control signal fromthe
predeterm ned gain curve corresponding to the ad i Sty t he address
as a function of the secand one of the second pa(rjﬁagre grté@yézezsmand

jadjusting the gain control signal read fromthe menory as a function of the

second one of the second paraneter val uessopand the adjusted address. 52. The
conput er readable nmedia of claimb50 wherein the anplifier conprises a '

t itt , th thod furth i Si i fyi ' d ' |
wohoa recel vorSaaRiM et dHin Site Bisoenifio 6Rhe rfken bR Eng e dps
further conprizsesffRtibieF HOsRINEY oREPUe 6D PirahRast Valies ad adjisthd he

estimated power as a function of the second one of the paraneter values. to
address the niéh®Eain et signal mad fremibergmencagaifngiom ofdhe segard one oM t he

26 Sept ember 204 Rr rn i [V [ onding to the address,
adj usting the%@%g?g‘é%d Ba%gﬁétgﬁﬁ%{ﬁ%ﬁﬁgftﬁ? %@%ﬁ%‘%ﬁﬁd‘%ﬁg of t-he second

par anmet er val ues, and adjusting the gain control signal read fromthe
menory as a functi of .the secqnd ong, of the second paraneter val ue nd
'he_ad ust od addr ead: 53 NS TIORRIREER ORIt o Hah 20T hIPR P HarEthn
the gain cont %Rjn_al%@&@Pmlr@d@iﬁf&%@ﬁﬂrﬁbehﬁéé{%Bbin‘i&goﬁ‘ﬂ‘ié“@ﬁéﬁété%iﬁé’dl nts
on the predetermned gain curve. 54. e conputer readable media of claim
38 wherein thgameciyd. further conprises copying the predeterm ned gain
curve froma first nenory to a second nenory, the gain control signal

corresponding to a point on the predeterm ned gain curve fromthe second
menory. 55. An app@&dat udhecmmmpiter vigrdablepimietizeof cleiam 88 fucheraimpthie fnpéthgd a

sigpal, the anpl,fier neans__hayvi a gain r.epresent ed one. of a pluralit
of SBai i cur ve LA, caPy i b PRl SRR ciie ForhATr e B e ans
for control i Bosddd@ddAbmod, thé‘?ﬁiﬁﬂ&dtfdl f%_fgnfal @@réspﬂc?ﬁ’%kﬁé@oﬂﬂ@n&ﬁbn curve

relating to the gain curve of e anplifier neans
predetermined gain curve from the second memory.

55.  An apparatus, comprising:
amplifier means for amplifying a signal, the amplifier means
having a gain represented by one of a plurality“ of gain curves depending on a
value of a parameter; and
gain control means for controlling the gain of the ampiifier from a
predetermined gain curve relating to the gain curve of the ampilifier means for a
first one of the parameter values by adjusting a gain controf signal
C | corresponding to a point on the predetermined gain curve as a function of a
. second one of the parameter values, and applying the adjusted gain control

signal to the amplifier.

56. The apparatus of claim 55 wherein the parameter comprises
frequency of the received signal.

57. The apparatus of claim 55 wherein the pararneter comprises
temperaiure of the amplifier means.

58. The apparatus of claim 55 wherein each of the gain curves is non-
linear, and wherein the predetermined gain curve is configured to compensate

for the non-linear gain curve for the first one of the parameter values.



first one of the paraneter values by adjusting a gain control signal c
corresponding to a paoint on the predeterm ned gain curve as a function of a
second one of the parameter values, and applyi.ng 2618eptémberd0§&i n contr ol
signal to the anplifier. "56. The apparatus of claim55 wherein the paraneter
conprises frequency of the received signal. 57. The apparatus of claim55
wherein the paraneter conprises tenperat@ge of the anplifier neans. 58. The
apparatus of claim55 wherein each of the gain curves is non- |linear, and

wherein the predetggni neges gﬁ%@@g Y€cihn S?Q\‘t;l'i]egé!igxetﬂef%ﬁ[iﬁ%ﬁﬁ@%&s %‘Bﬁalt he

non-|inear gain curve for Irst one o ara er values. 2
Sept enber 200gendaidsJs urther appfigareddo aldjust #iagaid osminob signahie aanperesabe r ol

nmeans si gnal nerator is further configured to, adjust the Ln control
signal to con@gﬁg%f‘@n'(ﬁf‘ﬁ?r g¢4d Cﬁ@?‘? F‘W@{i‘?'g'é‘ﬁﬁﬂs 6‘? iher%% e &ﬁhﬁeans at the
second one of pibendiar ¢aRbgr val ues. 60. The apparatus of claim55 wherein

the gain control neans conprises nenory neans for storing the predeterm ned
gain curve. 61. The apparatus of claim 60 wherein the gain control neans

further conprisesggeangnd Qgp'%fhtt@é 8Piain BY vﬁf‘ér&ﬁﬁﬂetq%érl\ ngfg?rallgp&? d he

predeterm ned gain curve t etermne the gain cont The

appar at us of compris&dmsneorginmeariscfoasfuringi the predeterminedrgaie sune. r ecei ver, and
the gain control neans further nmeans for estinmating power output fromthe
recei ver, and neans for adjusting the estimted power as a function of the

second one of the parantheapparaesof clami d0ewrereimetheryam vonelansandfirthéhe
apparatus of claim®60 furt r]ger, con8r|,5| % a recei ve_r]t wherein the anplifier
means conpri sEYMRNESHAEANE (@ intefpalating gﬁ’]’?ﬁ'&’%ﬁ peints;eR MRe pladetIMingbans f or

coti mat ed-pongi At oielie el B Yol S O e e par et er val Uos to-
62. The apparatus of claim 80 wherein the amplifier means comprises
a receiver, and the gain control means further means for estimating power
output from the receiver, and means for adjusting the estimated power as a
function of the second one of the parameter values to address the memory
means.

63. The apparatus of claim 60 further comprising a receiver, wherein
the amplifier means comprises a transmitter, and thej gain control means further
means for estimating power output from the receiver, and means for adjusting
the estimated power as a function of the second one of the parameter vaiues to
address the memory means.

64. The apparatus of claim 60 wherein the gain control means further
comprises means for adjusting the gain control signal from the memory as a
function of the second one of the parameter values.

65. The apparatus of claim 55 wherein each of the gain curves of the
amplifier means further depends on a value of a second parameter, and the
predetermined gain curve further relates to a first one of the second parameter
values, and wherein the gain control means adjusts the gain control signal as a

function of a second one of the second parameter values.



address the nenory neans. 64. The apparatus of claim60 wherein the gain
control neans further conprises neans for adjusting the gain control signal
fromthe nmenory as a function of the second one gf Sé‘lﬁeﬁﬂj@r@m val ues.
65.. The apparatus of claim55 wherein each of the gain curves of the
amplifier means further depends on a value of a second paraneter, and the
predeternmined gain curve further relates té8%a first one of the second
paranmeter val ues, and wherein the gain control mnmeans adjusts the gain
control signal as #®6.funtd gppashtud &mn%@meﬁézn&mfamr@m@égr

val ues. 26 Septenber 2006 29 66. The apparatus of claim 65 wherein the
par anet er conﬁfreif’é'égcy pf agigntjo be anplifigddy the asepliies meaansdapg thaseeonsl i fi er
means, and th of the anmplifier
nmeans. 67. Th?azﬁggfr%gtu %&th%gﬁﬁéme%ghgw%comrol means further
conprises nenory neans for storing the predeterm ned gain curve. 68. The

moons for i nter pol 01 ng 10e sarAfiedt st bierdE U aaltldohilon el B EASL v e
to determ ne chmmizes niambhoeahgier stoflg thdgrealeRaidhst gain dlrdém 65 wherein

the anplifier means conprises a receiver, and the gain control means
conpri ses neans for estimating power -out put fromthe receiver, neans for

‘adj usting the esti ggt ed ThRMpaREWA df el ENwheteih i%e gsm%n@nﬁ]éahstfbﬂher
-paraneter values to address the nenory neans, neans for adjusting the

address as a CORyrisea naganshior semalpingbevechdwodminis onthearedelermisiedes, and
e sebond onUait Edhb 18 BB NGEMA Brio SRl sbhel B™Tors: on o “The o vt ed
addgess. 70. The appar atus of claim®65 further conprising a receiver,
e el L AL e RGN o H SRR U prlfe DA BB L
:‘O g : ., m«'gfue ;Jst | N@ reBeives tdnththedane vehireismaans BeibASe® mdang f6EEQIHaititpevet he
output from the receiver, means for adjusting the estimated power as a function
of the second one of the parameter values to address the memory means,
means for adjusting the address as a function of the second one of the second
parameter values, and means for adjusting the gain control signal from memory
as a function of the second one of the second parameter values as a function of

the adjusted address.

70.  The apparatus of claim 65 further comprising a receiver, wherein
the amplifier means comprises a transmitter, and the gain control means
C comprises means for estimating power output from the receiver, means for
adjusting the estimated power as a function of the second one of the parameier
values o address the memory means, means for adjusting the address as a
function of the second one of the second parameter values, and means for
adjusting the gain control signal from memory as a function of the second one

of the second parameter values as a function of the adjusted address.

71.  The apparatus of claim 55 further comprising a first memory
means for storing the predetermined gain curve, and wherein the gain control
means comptises second memory means and means for copying the

predetermined gain curve from the first memory means into the second



val ues to address the nenory nmeans, nmeans for adjusting the address as a
function of the second one of the second paraneter val ues, and neans for
adjusting the gain control signal fromnenory as | e second
one of the second paraneter values as a functionfggﬁﬁﬁéﬁgﬁTué¥%ﬂ addr ess.
71. The apparatus of claim5b5 further conprising a first menory neans for
storing the predeterm ned gain curve, and3fherein the gain control neans
conpri ses second nmenory means and neans for copying the predeterm ned gain
curve from t hendhbst e h)bdﬁ%%ﬂﬁghﬂltébﬁééﬁoﬁ@ﬁ\?ﬁ@ £§oi§?8ﬁﬂf@§fed%%}ﬁﬂné&>
menory, the gain control signal corresponding to a polnt on the.

pr edet er mi ned gagesurve dione the senandeneroonheapsor y neans. 72. An appar at us,
conprising: a receiver having a gain represented by one of a plurality of
recei ver gain curves depending on a value of a receiver paraneter; a
transm tter havi ng72. gaiAm apEratencadphlisingne of a plurality of transmitter
gai n curves depending on a vaIUﬁ@ﬁf a transmtter paraneter; g a,gain

a
control configured to c8EFBIe HRVIBARAHH repyeseRrlied Ryoneg PW&"QIBYé’HeF er mi ned
receiver gai “Tr : i\\éé‘rréeé?ﬂ\ ahh/es déljbeﬁ'lﬁﬁ) & &\vikle 8% Fbé(%‘i\fjéf RAmblig; receiver for

afirst one o ceiver paranmetér values. by adjusting a receiver gain
control signal correspordiargmitenhponge gain téEepertedtyronaeih phiralitgof ve as
a function of ,a _second one of the receiver ranet er val ues, and applying
he""ad] ust od RBBEIE A HOESHEPSNOETLR VBGIS e Faeemiier PaBeghandont r o
further being configuredydiq ceRMEF AnfiglRdid] dbritol iﬂtﬁg&ih%%}é&fv&‘f%%

predeterm ned transmtter gain curverelating to the '
of the transmnipredgiefoinedaeteivet gainsuote reiaiing teribaireceivepgainsuverofiitbeues by

D baet er i ned "oraanof BdFethe 61k hteil Wi pmRaE! VEOST B Adidsn oBRESNeP T ni S
transmitter paaaTBsEfolsRriesorassondimPty/a poirton tagipredsdrhineasat tefvedsd n

control signal to the transmitter. 73. The apparatus of claim72 wherein the
recei ver par afeuggtion ehpspserd ppe giitecipceiver Paragnaler valugs, angepplyieg the t he

receiver, and fficied receiver gain control signal to the receiver, the gain control further
being configured to control the gain of the transmitter from a predetermined
transmitter gain curve relating to the transmitter gain curve of the transmitter for
a first oné of the transmitter parameter values by adjusting a transmitter gain
control signal corresponding to a point on the predetermined transmitter gain
curve as a function of a second one of the transmitter parameter values, and

applying the adjusted transmitter gain control signal to the transmitter.

73.  The apparatus of claim 72 wherein the receiver parameter Q)
comprises fréquency of a signal to be amplified by the receiver, and the

transmitter parameter comprises frequency of the signal to be amplified by the
transmitier. o

74. The apparatus of claim 72 wherein the receiver parameter
comprisés temperature of the receiver, and the transmitter parameter comprises
temperature of the transmitter.

75. The apparatus of claim 72 wherein each of the receiver and
transmitter gain curves is non-linear, and wherein the predetermined receiver
gain curve is configured to compensate for the non-linear receiver gain curve for

the first one of the receiver parameter values and the predetermined transmitter

transmtter galn curve -



transmtter parameter conprises frequency of the signal to be anplified by
the transmtter. 74. The apparatus of claim 72 wherein the receiver
parameter conprises tenperature of the receiver 263\5@telmberaﬂﬂﬁqtter
parameter conprises tenperature of the transmitter. 75. The apparatus of
claim 72 wherein each of the receiver and transmtter gain curves is
non-linear, and wherein the predeterm ned $kcei ver gain curve is configured
to corrpensate for the non-linear receiver gain curve for the first one of
the receiver painawyels wf@@eﬁmcqmgem@taéoethmnmdhmea{rtmsmféer @@n Septeenber

Cransmttor o i enetdthe Harpi SBTBIR R ancimi  ror  par ane er

val ues 76. The appar at us of claim75 vvherel n the gain control is further

‘ fi dt dj ' | .t f th
non- 1inear gain oft hol PEGEPAAUSE! PRENCBHRTEI e Haib RO FRLR TIPS har anet o1

values, |1 apghiflire§to hhﬁ:st ﬂ'@r!’éﬁbﬁrb?baﬁﬁd:dhtf‘d?@!g’rﬁ! toswﬁﬁénéé%ewmh@mte for
the non-linear gain of e transmttér at the second one of the transmtter

par amet er val lirgar gaw of maere@prvar at ihe sdcandaine gizxhatreceiver pa:ran@emvaiueﬁ,r ol
conprises a p nf i edt est | ower ut fr m t he
recei ver, andg% gﬁﬁg&g %qrg': qu{@l Bar51 EP*Fﬁ‘t ﬁ?’&élﬁr\/é?eaénd
transmitter 0gain of G V@ﬁsnﬁm Adha' 866 0fé of i raesthiter péféinétbﬁﬂ)ﬁﬂbét er
gain control signals from their respective predeterm ned gain curves being

a function of the estimated power. 78. The apparatus of claim77 wherein

the memory conpri SgP. a Tﬁé%béfﬁtu%ﬁ@lbﬁn%hwrﬁﬁwégjhlﬁtc%ﬁoiélﬁ‘npnsesa
predeterm ned receiver gain curve and a transmtter” nenory configured to

st oFe the prepewer astivaator cantigureddo eglimate pgweeoumt fronbmo'saewewndr claim
78 wherein th S tor
configured toﬁf‘g@a‘y rﬁ%ﬁﬂ&?'pﬁg @gééﬂg&é? Pg%@%* rS?eE’ggﬁﬂ‘?ﬁ'rﬁPﬁsﬁf %Y)lil nts on
t he predet er nbedsipecidj@stntnt bf he eefvep@hd transmitter gain control signals from

their respective predetermined gain curves being a function of the estimated

power.

78.  The apparatus of claim 77 wherein the memory comprises a
receiver memory configured to store the predetermined receiver gain curve and
a transmitter memory configured to store the predetermined transmitter gain

curve.

7 79. The apparatus of claim 78 wherein the gain control further
C, comprises a receiver interpolator configured to determine the receiver gain
control signal from two points on the predetermined receiver gain curve from |
receiver memory, and a transmitter interpolator configured to determine the
transmitter gain control signal from two points on the predetermined transmitter
gain curve from transmitter memory.

80. The apparatus of claim 72 wherein each of the receiver gain
curves of the receiver further depends on a value of a second receiver
parameter, and the predetermined receiver gain curve further relates to a first
one of the second receiver parameter values, and wherein the gain control
adjusts the receiver gain control signal as a function of a second one of the

second receiver parameter values, and wherein each of the transmitter gain



receiver nenory, and a transmtter interpolator configured to determ ne the
transmtter gain control signal fromtwo points on the predeterm ned
transmitter gain curve fromtransmtter nenory. ﬁg tlé'{/} @ s of claim
72 wherein each of the receiver gain curves of t §e §F@’2“r{}a# (?her depends
on a value of a second receiver paraneter, and the predeterm ned receiver
gain curve further relates to a first onef the second receiver paraneter
val ues, and wherein the gain control adjusts the receiver gain control ’

Val nes, “and wHGNEP ! 452 HAGRREIRE RBREAPPEAHS G Prvalee oLh seroR UapamIer,

curves of thephfansigh tdmf th%ﬂrb&@t@rrﬂms‘?ﬁﬁgg ?j&h%r@é f@h%?‘%@%@eé {oaé‘ﬁfgtt ter

paraneter, and the predetermned transmtter n curve turther relates to a

Hfirst one of onaef He; eeebnd nansmitiee parmnetee values pdnck wheeaio thva gaisi cortred gai n

control adjusts the transm,tter. gai antrol si.gngl as a function -a
second one of EPWEES e P tﬁh@ﬂf‘%"é‘?fc’gﬂgﬁﬂg@%?‘ f@%%Wé‘s&@ls.eGﬂ{@ %Qfé\eus of
cl ai m 80 wher gbdoid"RahSfiRicY Parapc@IRhRIcs conpri ses frequency of a signal to
be anplified by the receiver, the transmtter paraneter conprises frequency
of a signal to be anplified by the transmtter, the second receiver

par amet er conpr i seg1t eMHRE bRl of Bim BRAkHSIoin HirkBRer paRAAGY T ansm tter
paraneter conprises tenperature of the transmtter. 82. appar at us of

cl ai m 80 wher ebmprines fraguenonol akignahior ha amplifieg bydhe eatdivart the tamgmiiered to
estimate power _out put fromthir recei vei_r _and rrermé%/ .l%;oai)ig rgrd to.?tore t he
recei ver and PRETERE! COPPLPEYIPAHAIGLY §signal tqbe amplifigd by Fﬁ PREMINSSE ¢ he
receiver and twa8sdtrid RicelRt Pafiiter bompasas %emR@mturfehﬂ'tﬁe FESRS BMA the
predeterm ned gain curves being a function of the estimted power. 83. The
apparatus of &Pepnd Banwmiicsiparametensoomyises igmpswiute ofribe dapsmitieior y )
configured to store the predeterm ned receiver gain curve and a transmtter

menory configured to store the predetermned transmtter gain curve.
82. The apparatus of claim 80 wherein the gain control comprises a

power estimator configured to estimate power output from the receiver, and
memory configured to store the receiver and transmitter predetermined gain
cuNes, the adjustment of the receiver and transmitter gain control signals from
their respective predetermined gain curves being a function of the estimated
power.

83. The apparatus of claim 82 wherein the memory comprises a
receiver memory configured to store the predetermined receiver gain curve and
a transmitter memory configured to store the predetermined transmitier gain ( )
curve.

84.  The apparatus of claim 83 wherein the gain control further
comprises a first operator configured {o adjust the estimated power as a
function of the second one of the receiver parameter values to address the
receiver memory, a second operator configured to adjust the address to the
receiver fnemory as a function of the second one of the second recsiver
parameter values, a third operator configured to adjust the receiver gain control
signal from the receiver memory as a function of the second one of the second
receiver parameter values as a function of the adjusted address to the receiver
memoty, a fourth operator configured to adjust the estimated power as a
function 'of the second one of the transmitter parameter values to address the



84. The apparatus of claim83 wherein the gain control further conprises a
first operator configured to adjust the estinmated power as a function of .
the second one of the receiver paraneter val ues bg eRfserlt 7006 I €cei ver
menory, a second operator configured to adjust the address to the receiver
menory as a function of the second one of the second receiver paraneter
values, a third operator configured to adfdist the receiver gain control
signal fromthe receiver nenory as a function of the second one of the

second receirdgsmitieran@hery, wafifttespaaitar donfigliiednocidjidiehadiddedsedoandr ess to
the receiver nmenpry, a fourth operator configured to adjust the estinmated

power as a Hanemitiss reempReas aduneliahe the serend pas ehihe second tarseittetal ues
to address t e 1 i : t or
conti gur ed ¢ barctieiSFRRRR and Adan BholdBFEMdiLg FERRN v e BRBER O
the second ocentedl digreat $enotie trapsmitier triemoyaasatiretionalf dles seemst ansiokt h
operator configured to adjust the transmtter %ai n cont rmjgé#@%@drf romthe

transmitter HERAGPNELIENTUHET Parrrpiet Waluge dsiilpRion Pl thard ess
transmtter M@%ﬁé%iﬁ@#m%g a function of the adjusted address to the

transmtter menory. aratus of claim84 wherein the first, third,
-fourth and sixth operators each conprises an adder, and the second and
“fifth operators eggh il LA Te I )yl M 72
further conprisi ngg'a fl?ﬁggdﬁéﬁ%ygow%ﬁn {égu‘rﬁéee othgtfto}gté%ﬁg fg@@ggﬁérsﬁnhﬁed
.recei ver andopéritesidzohrcagaprisesdry adderaard thdeseirtl afe fifinioperaots edch
conprises a second nenory, . the gain control being further configured to
copy the pre@‘é‘%"@F'ﬁ?’%éan%E@rver and transmitter gain curves fromthe first
meyrory to the second nenory, the receiver and -transmtter gain control

si gnal s each corresponding to a point on their respective predeterm ned
gai n curves from Bﬁe Sgb@mpﬁﬁtgﬁ@f claim 72 further comprising a firs memory

configured to store the predetermined receiver and transmitter gain curves, and
wherein the gain control comprises a second memory, the gain control being
further configured to copy the predetermined receiver and transmitter gain
curves from the first memory to the second memory, the receiver and
‘transmitter gain control signals each corresponding to'a point on their

respective predetermined gain curves from the second memory.



